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J Do myſelf the Honour of being the Firſt to 
lay before the public Eye the moſt Auguſt of 
all Ideas, vis. that of A SURVEY of the SOLAR 
SYSTEM, expreſſing all its DUMENSIONS in our 
wn MEASURE, of Engliſh Statute MiLes. 
This I bave preſumed to undertake for the follow- 
ing Reaſons, vis. (I.) I have waited more 
than 12 Months, to give any abler Hand an Op- 
portunity of aſſuming the ſame Taſk; but no one 
has appeared in jo public and intereſting a Cauſe. 
(2.) Theſe Sorts of CALCULAT10Ns naturally 
follow theſe of the TRANSITS of VENUS, as they 
are the direct Conſequence of a Diſcovery of the 
Sux's PARALLAX thereby. (3.] TheNoveELTyY 
gf fuch a Work (as being the firſt from the CREA- 
T10N,) joined with its ſupreme Uſefulneſs, as the 
moſt curious and effential IMPROVEMENT of 
Aſtronomical SCIENCE, cannot fail of render- 
ins it truly delectable ta every Perfon of REL I- 
GION, LasSTE, and LEARNING. (4.) Laſtly, 
I could think of no better Way of employing my 
ſeiſure Hanrs, than in furveyimg and illuſtruting 
the wonderful Works of creating PowER and 
W :spoM, in the familiar Dimentions ef all the 
magnificent PARTS and SCENERY of the Mun- 
dane SYSTEM, as far as we are acquainted 
therewith, 
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AND THE 


DisTances, DiamETERS, MacNnt- 
TUDEs, and VELOCITIES of the Sun, 
EARTH, PLANETS and Cours 
computed, and now firſt ſtated in 
Engliſh Statute MiLEs. 


4121. K N the Treatiſe on the TRANSIT of 


*A 1 Venus, it has been ſhewn, that a juſt 
BY NS 
* 


Eſtimation of the DiuE&NsIo&Ns of the 
SOLAR SYSTEM is no other way to be ob- 
tained but by Obſervations on the TRANSTITS of 
VENus over the Solar Disk; and as theſe obſer- 
vations have been now lately made on two of 
thoſe Tranſits, the agreement between them, has been 
found ſo great, that the Sun's PARALLAx is undoubtedly 
as nearly now determined as it can ever be expected, and 
thereby the DIMENS1Ioxs of the Planetary SYSTEM, and 
of the Bodies which compoſe it, are very eaſily deducible 
on the Principles, and in the manner, following. 

4122 The Obſervations made on the laſt Venereal 
Tranſit, were at the 5 following places, viz. 
* 1. At Warghus (in Lapland) Latitude 709. 22'. 360. N. 
and Longitude (from Greenwich) 319, 5' : 30” : E. By 
Father HELL. | 

2. At KoLa (in 2 Latitude 68? : 525: 56 N. 
and Longitude 3352: 2": 11” E. By Mr. Ruuoxsk v. 


3. At Hopzon's — PRINCE of WALES's Fokr. 
B Lat. 


> The Sol An SYSTEM ſurveyed, 
Latitude 58“: 4: 32”. N. Longitude 94® : 120: 22” : 
W. By Meſſ. Warts and Dymonp. 

4. At VIII St. JosEPH, CALIFORNIA; in Latitude 
23": 3:37 : N. Longitude 109%; 40". 37”: W. 
By ArkE CHAPPE, 

5. At KinG GEoRGE's IsLanD, in Royal Bar ; 
Lat. 17: 287: 55” : S. Longitude 149: 28“: 24” W. 
By Meſſ. Capt. Cook, C. GREEN, and Dr. Sol Ax DER. 

4123. It has been ſhewn (Art. 4068) that the Time 

of the //hole DURATION of the TRANSIT as viewed from 
the Center of the Earth, was 6 Hours 209: 38”; that 
the time between the external and internal Contacts was 
18 : 36“; and therefore the Duration of the Tranſit 
between the two internal Contracts was 5h. 43: 26”: And 
if it be ſuppoſed that the Solar Parallax on the day of the 
Tranſit was 8”, 7, then by proceeding as directed (at 
4077) the duration of the ſaid Internal Tranſit will be 
found, for each of the places above-mentioned ; and 
from the Differences between theſe, and the Obſerved 
Durations, the true or real PARALLAX of the Sun is in- 
fered by the Rur E in (4128, &c.) 

4124. Theſe obſerved Durations, with the Differences 
both of the computed and obſerved Durations from the 
Central One, and the Parallaxes belonging to each, are 
contained in the following Table, 


BI. of comp. Diff. of Obi. 88 


8 "np - . . * - * 
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K. Geo. Ifland.|s : 29 : 52,5 


, 23:31, 36023: 21,5 8,639 
ardhus. 5: 5 40 | 


Kols. : - [5 : 53: 19 


— Bay.] : 45 : 23,7 


Obſ. Durations. | Durations. Durat, Sol. ParalL 


—_— 


—— 3 2224 7:42,43 7 : 29,90) 8,464 
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4125. The Mean of all the above Parallaxes is 8:65 ; 
this is ſo near to 8,692”, the Parallax of the Sun deter- 
mined from the Obſervations of Meff, Maso and 
Dixon, at the Cape of Cod Hope on the former 
Tranſit of 1761, and a Compariſon thereof with many 
others, that there is now no hopes of any greater Accuracy 
in this important affair, at leaſt for 600 Years to come, 
as appears for (4013 ) And therefore we ſhall compute 
from this Parallax, what are the Dimzns1ons of the 
SOLAR SYSTEM, 

4126. But as this Work depends (for its Ratimale) on 
the Doctrine of Parallaxes, it will be neceſſary to pre- 


miſe a few Definitions and Explications on that Head, for 


the Sake of ſuch Readers as may not have ſeen the above- 
mentioned TREATISE: on the TransiTs of Venus. 
Therefore (in Fig. 1.) let A be the Center of the 
EARTH, C that of the PLANRT Venus, and E that of the 
SUN ; all joined by the right Line AG, terminated in 
the ſtarry Firmament KL. Alſo let AB be a Semi- 
diameter of the Earth at right Angles to AG, and draw 
the Line BCT. 

4127. Then it is evident, an Eye placed in the 
Center of the Earth at A, or on its Surface at a, views 
the Center C of Venus in the Firmament at G by the 
viſual Ray AG: But an Eye at B (9 diſtant from a) 
will view the ſame Center C, in the Heavens at I, by 
the Ray BCI; and this Difference Gl of the apparent 
Place of the Planet C, is called the PAR ALLAx of that 
PLANET H; and is always meaſured by the Angle G CI, 
or its equal ACB, which is therefore called the Parallatic 
Angle, or ſimply, the PAR ALL Ax of the Planet, Venus 
for Inſtance. 

4128, Hence it appears that when any Planet C 
appears in the Horizon AC to a Spectator at B, its 


Parallax is then called the Horizontal Parallax, and is 
B 2 that 
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that Angle under which the perpendicular Semidiameter 
AB of the Earth appears at the Planet C, 

4129. After the ſame manner it is ſhewn that an Eye 
at A would view the Center E of the Sun in the Hea- 
vens at G; but a Spectator at B would ſee it at H, and 
the Difference of theſe apparent Places GH is meaſured 
by the Angle GEH, or AEB, and is therefore called the 
SUn's Horizontal PARALLAX, the A of which is 


now determined to be at a mean, 9.78. 
4130. Laſtly; a Perſon at B will ſee the ſun at H and. 
the Planet at I; and therefore the Difference Hl, is cal- 


led the Parallax of the Planet from the Sun, and is meaſu- 


red by the Angle IBH. 

4131. To theſe Definitions of the Parallaxes, ſome 
others muſt be added relative to the ORBITS, and Dis- 
TANCES of the Planets from the Central Sun. The 
Orbit of a Planet is not Circular but Eliptical, ſuch as 
ACPD (Fig. 2.) whoſe Center is E; AP is the Avis, 
CD the Diameter; F and S the two Focuſes of the 
ELLiPsE, in one of which the Sun $ always reſides. 

4132. Hence it is evident that a Planet revolving in 
fuch an Orbit about the Sun, will de always altering its 
Diſtance from the Sun; for at A it will be fartheſt of all 
from the Sun S; therefore the Point A is called the 


Aphelion, and AS the Aphelion Diflance. Again, when 


the Planet is at B, it is neareſt of all to the Sun; for that 
reaſon the point B is called the Perihelion. Laſtly when 
the Planet is at C or D it is then at a Mean Diſtance SD 
from the Sun, becauſe from the nature of the Ellipſe, the 


Line SD is equal to EP or AE, andis therefore an arith- 


metx Mean between the Greuteſi and Leaſi D * A8 


and SP. 


4133. In Confequenee of the Planets unequal Diſtance 
from the Sun, the apparent Diameter of the Sun. will he 
always variable inverſely with the Diſtauce, that is, it will 
. * 


and its DiuExs ioxs reduced to Engliſh MILES. 5 


be lea/t at A, greatęſt at P, and a Mean at D. And in 
like manner, the Angle which the Diameter of the Planet 
ſubtends at the Sun (which is double it's Parallax) will 
be ever variable in the ſame Ratio. 

4134. And then, with reſpect to the EARTH, the 
Line AP cuts the Ecliptic in 89: 42“: 52” of Cancer 
and Capricorn (fee 3680) therefore it is fartheſt from the 
Sun at A, on the 29th of June; and neareſt to it at P, 
on the 3oth of December. But on the Day of the laſt 
Tranſit of Venus, the place of the Sun was 13* : 21 of 
Gemini, 25® : 22, from the Aphelion A, viz. at the 
Point G. 5 

4135. Conſequently the Solar Parallax at G (viz. 
8,65”) is leſs, than the Mean Parallax at D, in the Ratio 
of SD to SG; that is, by the Theory of the Earth, it 


is SD: SG: : 8,65 : 8,78, the Parallax of the Sun 
when the Earth is at D or C. | 

4136. We are now prepared to compute the MaGx1- 
TUDE of the SUN and PLANETS, and the DIM ENSTIOxS 
of their ſeveral ORBITS, from the known Diameter of 
the Earth, the Sun's Parallax, and the proportional mean 
Diſtances and Diameters of the ſeveral Planets. The mean 
Diſtance SD of the Earth being divided into 100000 
equal Parts, the others are ſtated by Sir I NewTox 
(from their periodical Times) as follows: 
Mercury. Venus. Earth” Mars. Jupiter. Saturn. 
38710. 72333. looo. 152369. 520096. 954006. 

4137. With regard to the Diameter of the Earth, 
that is alſo variable from the Equator to the Pole, as the 
Earth is not a SPHERE, but a SPHEROLD ; having the 
longeſt Diameter through the Equator 7970, 8 Englih 
Miles; and its ſhorteſt from Pole to Pole 7932 (ſee 
Mariner's Mikko, Page 17.) The Mean of theſe 
is 7951,4, which muſt be taken for the Diameter of a 
CGI OBE Ji equal to the ſolid Content of the Earth. 

| 4138, The 
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4138. The apparent mean Diameter of the Sun is 
(by Marzr's Tables) 32“: 60 = 1926“, and the ap- 
parent mean Diameter of the Earth at the Diſtance of 


1 
the Sun is 17,56, being double the Parallax (4135) 
But the real Diameters are proportional to the apparent 


ones; and therefore, As 1926”: 17,56 : : 10000 : 109,67 
proportional Diameter of the Earth. 

4139. The proportional Diameters of the Planets are 
collected from meaſuring their apparent ones by a Mi- 
crometer, and other aftronomical Methods, as follows: 
Let S be the Sun (Fig. 3.) E the Earth, and Pa Planet; 
and let SN be the mean Diſtance of the Earth from the 
Sun. Then E and P being the Places of the Earth and 
Planet, at the Time when the apparent Diameter of the 
Planet is meaſured, there will be known, from the aftro- 
nomical Tables, the Sides SP and SE, in the Triangle 
SPE; and alſo the Angle ESP, and conſequently the 
Side EP will be known. 

4140. Then it will be as the Diſtance SP is to the 
"Diſtance EP, ſo is the apparent Diameter of the Planet 
ſeen from E to its apparent Diameter ſeen from S. But 
the apparent Diameter of the Planet P feen from 8 is to 
the ſame as it would appear at the mean Diſtance of the 
Earth in N, as SN to SP. 

4141. Mr. Pound meaſured the Diameter of SaTURN 
with a MIicRoMETER, adapted to the Hugenian Tx- 
LESCOPE of 123 Feet Object-Glaſs; from which Sir 
I. NEwroN infers, that this Planet, at his mean Diſ- 
tance from the Sun, would ſubtend an Angle of 16” ; 
and therefore if Saturn were viewed at the mean Diſ- 
tance of the Earth from the Sun, he would fubtend an 


Angle of 1 $2,641 ; becauſe, 100000 : 954006 : : 16” : 
I $2,64096. Hence, the Sun's real Diameter is to Sa- 


turn's as 1920” ; 152,641 : 10000: 792, 53. 


4122. 
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4142. The ſame Gentleman meaſured JupITERS 
Diameter with the ſame Micrometer and Teleſcope, and 
from thence it was computed by Sir Isaac, that at his 
mean Diſtance from the Sun, he would ſubtend an 
Angle of 37“, and conſequently if ſeen at the mean 
Diſtance of the Earth from the Sun, the Angle ſubtended 


would be 192,41 7. Therefore, the Sun's Diameter is 


1 * 4 | 
to that of Jupiter, as 1926” : 192,417 : : 10000: 999,04, 
4143. With regard to the Planet Mars, HuGenivs 
found his apparent Diameter did not exceed 30”, when 
his Diſtance was to the mean Diſtance of the Earth from 
the Sun as 15 to 41; and conſequently if we ſay, As 


sn 10,9756; then this laſt Number will be 
that which we ſhould uſe to find the proportional Dia- 
meter of Mars; but pic modern Aſtronomers have 
thought the above apparent Diameter too Jarge, tho' the 


: - J 
ACADEMY of SCIENCES at PARIs have ſtated it at 11,4; we 
| 4 
hall therefore take, as near the Truth, 10, 5; and then 


we have this Analogy, As 1926“; 10,5 : 100000 ; 
5455717. | 

4144. As to the Planet VExvs, we have had two of 
her TransITs over the SOLAR Disk lately, which have 
afforded Means to meaſure her apparent Diameter at the 
Diftance of the Sun, much more exactly than it could 
ever be obtained before, In the Tranſit of 1761, it was 
concluded from various Meaſurements to be about 58”; 
but in the laſt Tranſit, 1769, it was concluded from 
many Meaſures taken with different Micrometers to be 
between 57” and 58”, the American Aſtronomers ſtate it 


ii 
at 57,12; we ſhall therefore ſuppoſe 5775 not wide 


ſrom Truth; and therefore, as 100000: 270k7 1 2 57555 

1 
15,908 » the Angle ſhe would ſubtend at the mean 
Diſtance 


| 
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' Diſtance of the Earth from the Sun. So the Analogy 


is, 1926”: 1 5,908 : 10000 : 82,599, 

4145- The apparent Diameter of the Planet Men- 
CURY ſeems never to have been accurately meaſured till 
the Jaſt Tranſit, November 9, 1769. For the Royal 
ACADEMY at PaARis ſtated it at 6,7” ſo lately as the 
Year 1767. But the Gentlemen of the American pHI- 


' LOSOPHICAL SCCIETY, by a Mean of many repeated 


Meaſures of this Planet (with the beſt Sort of Micro- 
METER, and with the utmoſt Attention) whilſt it was 
traverſing the Solar D1sk, found it to be 8, 22 as viewed 
from the Earth; therefore, if viewed from the Sun at 


the Diſtance of the Earth, it would ſubtend 5,038 ; 


for 100000 : 61290 : 8, 22: 5,038, Then its propor- 


tional Diameter is had by ſaying, as 1926” : 5, 38 . 


10000: 26, 158. | 

4146. Thus we have found the Proportional Diameters 
of all the Planets, compared with that of the Sun, to be 
as follow, viz. 

Sun. Mercury. Venus. Earth, Marz. Jupiter. Saturn. 
10000. 26, 158. 82,599. 109,67. 54,517. 999,04. 792,53. 
From hence the real and comparative MAGN1iTUDEs af 
the SUN and PLAN RTS become known, becauſe all 
Spheres or Solids are proportional to the Cubes of their 
Diameters, or like Sides. (Art. C75 and 841.) 

4147. There remains now only one Thing to com- 
pleat the Dimenſions of the Planetary Syſtem, and that 
is to meaſure the VELOC1TY of the PLAN ETS Mor 1oNs, 
or to find and expreſs the Spaces in Engl: Miles, which 
they deſcribe in a given Time, at their mean Diſtances 
from the Sun, in their ſcveral Orbits reſpectively. 

4148. But previous to this, and all the future Calcu- 
Jations of the ſame Kind, the Diſtance of the Earth from 
the Sun AE (Fig, 1.) muſt firſt be found in Miles of our 

| OWA 
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own Meaſure, for which, in the right-angled Triangle 
AEB, there is known the Side AB=3975,7 (4137) 


and the Angle AEB=8,78 to find the Side AE, by the | 


following Analogy 3 | 
As the Tangent of AEB, 785, 629069 


e 10, 
So is the Side AB g 3975, — 3, 599414. 


To the Side AE=93399590 — 7,970345 | 


Such is the Number of Engliſh Miles in the mean Diſtance 
of the Earth from the Sun SD (Fig. 2.) and thence it 
follows (ſince SD=EP), that twice that Diſtance is equal 
to the Tranſverſe or longeſt Axis AP of the Earth's 
Orbit, In MayeR's Solar Table VII. (Page 13.) we 
find the greateſt Diſtance AS is to the leaſt SP, as 
101680 to 98320; and conſequently their Difference 
3360 will be equal to FS, the Half of which ES=1689, 
Hence SD : SE:: 100000 : 1680 : : 93399590 : 1569108. 
Then SD —SE=SP=91830482 Englih Miles for the 
leaſt Diſtance of the Earth from the Sun: and SE + 8D 
==94968698 Miles for the Earth's greateſt Di/tance SA ; 
the Difference of which is 3138216=SF, 


4149. The mean Diſtance of the Earth being thus 


found in Enxgliſb Miles, thoſe of the other Planers are 
immediately known from thence, Thus for Mercury 
the Analogy is, as 100000 : 38710 + : 93399590 : 
36155000, which is his mean Diſtance from the Sun in 
Miles of our Meaſure; in this Manner the mean Diſ- 
tances of the other Planets from the Sun are found, as 
expreſſed in the general Table hereafter (4154.) 

4150. In the fame Manner the Diameter of each Planet 
known (from their proportional Diameters (4146) in 
Engliſh Meaſure, Thus for Mercury and the EARTH 


C you 


1 
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you ſay, as 109,67 : 26,158 :: 7951,4 Miles: 1896, 5 
Miles, the Diameter of that ſmal! Planet. So the Dia- 
meters of all the other Planets, and the Sun, are deduced, 
as in the ſaid Table you ſee them expreſſed, 

4151. The comparative MAGNITUDEs of the PLANETS 
will be as the Cubes of their Diameters ; and therefore if we 
ſuppoſe the Magnitude of Earth to be divided into 10000 
equal Parts, the Magriitudes of the Planets may be com- 
pared therewith, and expreſſed in the fame equal Parts. 
hand we ſay, as the Cube of 109,67 : Cube of 26,158 

: 10000 : 135,69, the Magnitude of the Planet Mex - 
CURY ; and therefore the Bulk of the EARTH is to that 
of MERCURY, as 10000 to 135,09 ; or as 73,7 to I, 
very nearly. So for the reſt as in the Table, 

4152. In the laſt Place, for the VELociTty of the PLa- 
NETS in their Orbits at their mean Diſtances, it is had by 
obſerving what their mean MoT1ons are in the aſtrono- 
mical Tables in one Minute, which muſt be expreſſed in 
Seconds of a Degree. Theſe are ſtated by Dr. HALLEY, 


as follows. 


Mercury, Venus. Farth. Mars. Jupiter. Saturn. 
V # # i i H 
10, 233. 4,000. 2,407. 1,317. o, 200. 0,083. 


4153. Now from the Principles of Plain Trigenometry, it 
evident that as Radius is to the Tangent or Arch of I, ſo is 
the mean Diſtance of the Planet from the Sun in Engliſh 
Miles, to the Length of that Arch in the ſame Meaſure. 
Thus, with reſpect to Mercury, we lay, 

As the tabular Radius - - 10,000000 

Is to the Tangent of 1” - - - - 4, 685575 

So is g 's Diſtance in Miles 36155000 7,558168 


To the Length of the Arch of 1” 175,285 2,243743 


Which multiplied by the Mo- 1 
tion in one Minute = ; 10, 233 1,010003 


Gives the Velocity in 15, viz. 1793,7 « 93253740 


——— ——— 


So 
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4154. So that the Planet MERCURY, at his mean Diftance, 
moves at the-Rate of 1793,7 Miles per Minute; and in 
this Manner the Velocity is found for the other Planets, 
as in the Table following, which contains the DiMEx- 
$10Ns of the Solar Syſlem of Primary Planets in one gene- 


ral Synoptic View. 


| Mean [Mean Diftan-ſDiameters| Propur- M. Veloci-| 
Planets, iDiſtan-Jces in Englithſia Englith] tional [ty per Mi- Periods al Times. 

[<cs. M1les. Miles. Magn. laute. | 

| 'B 4 M les. D. H.“ 
Mercury 3871c} 36155000 | 1896,5 | 135,69] 1793,7 27. 23. 14. 34 
Venus | 73332] 67558650 | 5988, 7 | 427293] 1310, 14 224. 16. 41. 30 
Earth Jrooooc] 93399590 f 7951, 4 10009. 1117, 363 os. 49. 25 
Mars 152369 142312000 | 3952,64 | 1228, 4] 908,66 686. 22. 18. 17 
'npiter [520796] 485767060 | 72432,6 [7559415] 471,02 4330. 8. 35. 
zaturn 1954006] 891038000 57461 [37740141 359,98 10750. 13. 14. 42 


4155. The Diameter of the Sun in Englißß miles is found 
by ſaying, as the Earth's proportional Diameter 109,67 
is to its real Diameter 7951, 4 Miles, ſo is the Sun's pro- 
portional Diameter 10000 to 725030 Engliſb Miles in his 
real Diameter. | 

4156. By the MoTiow of the Srors upon the Diſk of 
the SUN, it is found that he has a Motion of Rotation 
about his Axis, which is alſo obſerved to be inclined to 
the Plane of the Ecliptic in an Angle ꝙ about 79. 300. 
And further, that this Motion of the Sun about its Axis, 
is made in 25 Days, 15 Hours, 16 Minutes, that is, in 
369 1b Minutes. Conſequently, if we multiply 725030 
by 3,141 59, and divide that Product by 36916, we ſhalj 
have for the Quotient 61,7 Milis per Minute for the 
VeLociTY of Moriox in the Middle or Equatoreal 
Parts of the Sun's Body. 

4157. The MacxiTupE of the Sun with reſpect to 
our EARTH, is known by comparing the Cubes of the 
proportional Diameters ; thus the Cube of 109,67 is to 
the Cube 10000, as 1 to 758140; and ſo many times 
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the Sun is bigger than the Earth, viz. Seven Hundred 
Fifty-eight Theuſand One Hundred and Forty Times, In 
the ſame Manner his Magnitude is compared with that 


of any other Planet. 


4158, By the Diſcovery of the Sun's Parallax, we are 
able to correct the very erroneous Notions, we before had 
imbibed cancerning the Diſtance, Magnitude, Velocity, 
&c. of the Moon, which are now all aſcertained as 
follows. For, it is evident, that, if A, C, E be the 
Centers of the EARTH, Moon, and Sun (Fig. .) The 
mean Diſtance of the Moon AC is to that of the Sun AE 


as the mean Solar Parallax 8. 78 AEB is to the mean 


Lunar Parallax 57. 4F=ACB, that is, as 8,78 ta 
to 3465” or as 1 to 394,6. (See Table X. at 4001.) 

4159. Then if the Sun's Diſtance 98399590 Miles 
(4145) be divided by 394,6 the Quotient will be 236664, 

Engliſh Miles in the Diſtance . AC from the Earth's 
Texter, 

4160. The Diameter of the Earth is: to the Diame- 
ter of the Moon as the Horizontal Parallax ACB to the 
apparent Semidiameter CD of the Moon, which by the 
beſt Obſervations, are as 50 to 15; therefore as 50: 

15 :: 3975,7 : 1192,79., Whence the Diameter of the 
Aies i is 2385,4 Englihh Miles. 
4198, The mean MoT1ow of the Moon per Minute is 


33,45 by the celebrated CLAIRAUr's tables (P. 89) and 


by proceeding as at (4152), We ſhall find the Velocity 


or Space deſcribed by the moon at her mean Diſtance in 
one Minute is 38,38 Miles, Whence the Velocity of 
the moon is to that of the Earth as 38,38, to 1117,1 Or 
as I to 29 nearly. 
412. As the Eccentricity of the Moon's Orbit is al ways 
yart=bie from the leaſt 4333 to the greateſt £677, of fuch 


parts 
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parts whereof 100000 make the Mean Diſtance, it will 
happen that the Moon's greateſt and leaſt Diſtances from 
the Earth will alſo be conſtantly variable within thoſe 
Limits, the leaſt of all being 93323; and the greateſt 
106677 ; theſe reduced to Engliſh Miles, are 220864 
and 252469 : So that the Moon is lometimes nearer to 
us by 31605 Miles than at others, 

4163. The proportional Magnitude of the moon to 
the Earth is found from the Cubes of their Semidiame- 


ters thus, As 397537 : 1192,7 : : 10000 : 270 ; that 
is, the Magnitude of the Earth is to that of the Moon as 37 
to 1 nearly. 

4164. The Mean Velocity of the Moon being ſa 
much leſs than that of the Earth, (4161) is the Reaſon 
why ſhe can never be ſeen retrograde from the Sun in her 
lower Conjunctions with the Earth, or when ſhe is new, 
and paſſes between the Sun and the Earth; for in that 
Cale her apparent regrefſrve Motion being leſi than her real 
progreſſive Motion derived from the Earth, ſhe muſt even 
then be direct in Motion, 

4165. The Diameter of Jupiter being ſound 72434 
Miles, bis Semidiameter is 36217 Miles; and ſince it 
is by the Micrometer the Diſtance of his 4 SATELLITES 
or Moors from his Center are meaſured in Semidiameters 
of his Body; and thoſe Diſtances are known to be 5,67 
—9g—14,38—25,3 ; therefore if hy each of theſe Num- 
bers you multiply 36217, the Products will be the 
Diſtances of the Satellites reſpectively in Engliſh _ 
as in the ſubſequent table. 

4166. The mean Motions per Minute of theſe Moons 


are in Dr. HaLLEy's Tables as follow; the firſt 508,98; 


the Second 253, 02 ; the Third 126” ; and the fourth 
. | 1 


— — 
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54” : from'whence by the Rule at (4153) you find their 
reſpective VELOCITIES in Miles, as in the Table, The 
Velocity of the firſt Satellite is greater than that of its 
Primary, and therefore about its lower Conjunction, 
will appear from the Sun retrograde ; but the other 3 will 
always be direct, as their Velocities are leſs than Jupiter's 


(4154-) 


Toprer's Dinances [Dillances inf Periods of Rove: Velocity | 
| atellites. Jin Semid. jEng. Miles.| lution. per Min. 
5 D. H. | Miles. 
Firſt 6,67 205 350, 4 1. 18. 27. 34] 806,73 
econd | 9,00 | 325953 | 3. 13. 13. 42] 399,84 
Third | 14,38 | 520800 | 7. 3. 42. 36 nos 


Fourth | 25,3 1916290 116. 16. 32, 9: 239,88 | 


4167. The 5 SATELLITES of SATURN have their 
Diſtances meaſured in Semidiameters of his RING, 
whoſe Dimenſion in Engliſh Miles muſt therefore be 
firſt inveſtigated, By the Ror AL AcApbkux or Sci- 
ENCES at PAR1s, the ſaid Ring if view'd at the Diſtance 
of the Earth from the Sun, would ſubtend an Angie of 
60. 41 401. This differs confiderably from Dx. 
Pov xp's meaſurement with a Micrometer in the Hugenian 
TELESCOPE of 123 feet, who made the true Proportion 
of the Diameter of Saturn to the greateſt Diameter of the 
Ring to be that of 3 to 7. And fince Saturn's Diameter 


at the Diſtance of the Earth was 152,64 (4141) if we 
| 1 it 
fay as 3: 7 :: 152,04, : 356,16, this laſt Number will be 
| 1 
the Diameter of the Ring g 5, 50, which is 45 leſs than 
the Academicians make it. We may therefore ſuppoſe 


it not wide from Truth if we ſtate the Appaient Diame- 
zer of the Ring at C. 20” ; and the Semidiameter 


Cs 
4 
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3. 10”=190.” compared with that of the Earth 8,78: 


will give this Analogy, As 8,78 ; 200; £2 TS : 
86035 Engliſh Miles in the Semidiameter of the Ring : 
And if the Width of the Ring and the Diſtance of its 
internal Edge from Saturn's Surface be as they are 
uſually drawn; they will have the Ratio of about 27500 
to 30492 Miles. 

4168. The Numbers in the 2d Column of the follow- 
ing Table being multiplied ſeverally into 86035, will 
produce the Numbers in the 3d Column of Engliſh 


_ Miles, 


Satellites, Scmid. ofthe}Diſtances in Time of Revolu-} Velocities | 
er Minute, 


| Diſtances inf | | 
Ring. Miles. tion. 


* + 3 | 
Firſt 2,097 80415, 2 21. 18. 27] 419,64 
Second 2,686 [231090 17. 41. 22] 336,1 
Third 3,752 [322803 12. 25. 124 281,7 
Fourth 8,698 [7483325 [15- 22. 41. 12] 203, 17 
Fifth 25,348 21808 15,5 79. 7. . . 110,3 [ 


+= 5 


4169, Alſo the VELOCITEs of the Satellites are de- 
duced from their diſtances in Miles, and their mean mo- 
tions in their Orbits per Minute, as ſtated by Dr, Har - 
LEY thus. (1) 480"—{2) 300"—(3) 189"— (4) 56"— 
(5.) 11”. And from thence it is manifeſt, there is but 
one, viz, the Fir/ Satellite, whole Velocity exceeds that 
of the Primary (ſee Table at 4154 ;) and therefore only 
that Satellite of the 5, can appear retrograde, as viewed 
from the Sun. | 

4170. Having thus finiſh'd our SuRvey of the PLA- 
NETARY SYSTEM, we may proceed to that of the Co- 
METS; which though it vaſtly exceeds the other, is 
much leſs known to us; indeed, we have not yet the 


Number of the Comets known ; and of thoſe that are 
known 
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known (though near 50) there is only one whoſe ORBIT 
and PER10D are determined, which we owe to the Sa- 
gacity of the late great Dr. HALLE V; and have repte- 
ſented in Fig. 4. in the due Proportion of every Part, as 
in the Heavens. 

N. B. In this Figure the dotted Arch ach i is Part of 
| the Orbit of Saturn. | 
4171. By the moſt diligent and accurate Obſetvations 
on z different Periods, between its 4 ſeveral Appearances 
in 1534, 1607, 1682, and 1758 ; he collected the ſol- 
lowing ELEMENTS of its Motion (1.) That its PE- 
RIODICAL TIME is 755 Years at a mean (2.) And that 
therefore the longer Semiaxis of its Elliptic Orbit, viz, 
EP=1786350 of ſuch Parts as the Earth's Mean 
Diſtance from the Sun is 100000. (3.) That the Perihe- 
lion Diſtance PS=58250.' (4.) Whence the Eccentri- 
city SE=1728100. (5.) And the leſſer Semiaxis EC 
452460. (6.) The IncLinATIon of its Ox RTr to the 
Plane of the Ecliptic is 17%. 42. (7.) It's Afeending 
Non in 8. 20% 48“. (8) The equated Tims of its 
PERIHELION Sep": 40 21H. 22. (9) And laftly, that 
its Mean diurnal Motion at C or was 47” of a De- 
gree. | 

4172. Theſe proportional Diſtances in Cometary On- 
BITs are turned into Engliſh MiLts by the uſual Ana- 
logies; thus for the Comet's Mean Diſtance, or longer 
Semiaxis PE, you ſay, as 100000 : 1786350 2 
93399590 : 1668440100; and twice that Number is 
3336880200 Engliſh Miles in the Tranſverſe Axis AP 
of the Orbit ; viz. almoſt 3337 Millions of Miles. 

4173. Again ſay, As 100000: 93399590: : 58250: 
54405263 Miles, for the Perihelion Diſtance SP; which 
is little more than half the Earth's Mean Diſtance from 


the Sun, Hence the Eccentricity SE=1614034837 
Miles. | 


4174. 
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4174. Then for the leſſer Semiaxis CE, ſay, as 

100000: 93399590 : : 452450 : 422595880; and there- 
fore CxN=84519176 Engliſh Miles. 

4175. In order to determine the VeLocity of any 
ComeT's MoTion at the Perihelion P, it has been 
ſhewn. (1.) That the Velocity of the Comet in Perihe- 

lio is not ſenſibly different from that in the Vertex of A 
' Parabola of the ſame focal Diſtance, if the Eccentricity 
be very great (ſee Inft. 1244.) (2.) That the Velocity 
of a Planet is inverſely as the Square Root of its Diſtance 


from the Sun (1171.) (3.) That the Velocity of a 
Comet in its Perihelion P, is to that of a Planet in a 


Circle at the ſame Diſtance PS, as Teo 1. (1205, &c.) 

4176. Therefore let APB be a Parabola (Fig. 5.); 
PDC the Orbit of a Planet at the ſame focal Diſ- 
tance PS; and T a Portion of the Earth's Orbit. Alſo 
v, U, and V, denote the Velocities of the Earth at T, 
and.of the Planet and Comet at P. And let ST=D, 


and SP=d. Then we have v: U:: 4: VD. 
Alſo, V: U:: HA: 1. Theſe two Analogies give 
this third, viz. v: V: 7 V 21. 

4177. Now in regard to the Comet under Conſidera- 
tion, we have d 58250, and D=100000, and fo 2 D 
200000; therefore, v : V:: 525: y/ 200000 : : 
241,35 : 447,21. But the Velocity of the Earth per 24a 
nute is 1117,1 Miles; therefore ſay, as 241,35 : 447521 : 
111751 : 2070=Velocity of the Comet in Perihelig P, 
viz. 2000 and 70 Miles per Minute. 

4178. Becauſe the Velocity in every Part of the 
Ellipfis is inverſely as a Perpendicular from S to the 
Tangent in that Part (by 1213.) Therefore ſay, as 
CE: SP: : 452460 : 58250 : : 2070: 266,48=mean 
Velocity of the Comet at Cor D, viz, 266 4 Miles per 
Minute. (Fig. 4.) 

$179: 
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4179. Laſtly; the Velocity of this Comet per 17:- 
nute, in it's moſt remote or Aphelion Point A, is had by 
ſaying, as AS: SP:: 3514450: 58250 : : 2070 : 34, 308 
or 34% Miles per Minute, Hence it appears that this 
Comer deſcribes the fame Space in one Minute at the 
Perihelion P, as it paſſes through in one Hour at its 
Aphelion A. | 

4180. Dr. HALLEy obſerves, there is not the ſame 
Certainty of the Return of the wonderful Comet of 
1680, (which gave Sir I. NewTox the greateſt Trial of 
Skill), as in that we have juſt now diſmiſſed; but ſtil] he 
thinks there is good Reaſon to expect it after a Period 
of no leſs than 575 Years ; for he makes it very proba- 
ble that it is the ſame Comet which appeared in 1106 
mentioned in the Saxen Chronicle; and in 531 in the 
Reign of the Emperor Jusrix IAN; and in the Year 24 
before CHRIST, mentioned by Augu/tus Cæſar himſelf as 
may be ſeen in Pliny's Nat. Hiſt. Book 2. Chap. 24. 

4181. In confidence of this, the DoQor took the 
Pains to calculate a Table of its Motion, and from 
thence made a Computation of the Comet's Place for a 
given Time when it was obſeryed, and the Agreement of 
all Phænomena between the Computation and Obſerva- 
tion was beyond Expectation accurate. From this 
Period of 575 Years, he finds the greater Axis AP of the 
Ellipſis to be 13829570; the leſſer Axis CD g 184820; 
the Perihelion Diſtance PS=617,5; and the Aphelion 
Diſtance AS=13828952,5 of ſuch Parts as the Earth's 
Diſtance contains 100000. 

4182. Theſe Diſtances are reduced to Englifh Miles, 
as before, in the other Comet. — Thus 1000: 
93399590 :: 617,5: 576742,6=PS, the Perihelion 
Diſtance in Miles. — Then again, as 100000 : 93399590 
; : 94210 : 86310580=CEF, the leſſer Semiaxis.—And 
laſtly, as 100000 : 93399599 ; : 6914785: 6458548000= 

PE, 
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PE, the greater Semiaxis; therefore the whole tranſ- 


verſe Axis AP of this vaſt Ellipſis is 1291709600, that 


is, Twelve Thouſand Nine Hundred and Seventeen Millions 
of Engliſb Miles ! 

4183. We have before found the Semidiameter of the 
Sunto be 362515 Miles (4154), if this be taken from this 
Comet's Perihelion Diſtance 576742, 6 there will remain 
214427,6 Miles, the Diſtance of the Comet from the 
Sun's Surface at P, but /ittle more than a third Part of the 
Sun's Semidiameter, From the above Meaſures; too, it 
appears that the Length of this Ellipſis AP is to its 
Width CD, as 75 to 1, nearly. And laſtly, that the 
Comet's greateſt Diſtance from the Sun AS is to it's 
leaſt Diſtance PS, as 22395 to 1. The LicaT and 
HEAT at the Comet in it's Aphelion A, will be there- 
fore 501540000 Times leſs than at P, that is, more than 
500 Million of Times leſs. 

4184. With reſpe& to the Velocity of the Comet at 
its Perihelion P, that will be to the Velocity of the other 
Comet (4181) inverſely as the Square Root of the Perihelicn 
Diflances , therefore ſay, v/ 617 : vi 58250 : 2070 : 
20104,707 Miles per Minute; fo that the Perihelion 
Velocity of this Comet is near 10 Times that of the 
other. 


4185. The Velocity in Perihelion P, is to that in 


the Aphelion A, as AS to PS; therefore ſay, as 22395: 
I : : 20104,707 : 0,89189=1580 n per Minute, 
1760 Yards being a Mile. 

4186. The Perihclion Diſtances of a great Number of 
Comets are known, but the Aphelion Diſtances only of 
theſe two; and by the Rule above (4177) they are all 
reduced to Engliſh Niles, as in the following Table. 


"WY Comets 


; 
: 
i 
F 
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Comets, [Periheli- The ſame in] Time of the | 
An. Dom.jon Diſt. JEngliſh Miles Perihelion. | 
| | 1 D. H. 
1337 | 40566 | 37982307 [June 2. 6. 3 

1472 | 54273 | 50092000 Feb. 18. 22. 4 

1 1531 | 56700 | 52957506 [Aug. 24. 21. 27 
1532 | 50910 | 47549702 [Oct. 19. 22. 

1 1556 | 46390 | 43329040 Apr. 21. 20. 1 
1577 | 138342 | 17131306 [Oct. 26. 18. 

} 1580 | 59628] 55705100 Nov. 28. 15. 
1585 109358 | 102139800 [Oct. 7. 19. 
1590 {| 57661 þ. 53855123 [Feb. 8. 4. 

| 1593 J 8911 | B323100 July 18. 13. 

I 1596: | 51293 | 47907498 [Aug. 10. 20. 

1607 {| 58680 | 54806362 [Oct. 26. 3. 
12018 37975 | 35468518 [Nov. 8. 12. 
1652 84750 | 79156219 [Nov. 12. 15. 

1661 448541880640 Jan. 27. ©. 

1664 02575 ] 95805 110 ec. 4. 11. 

1665 10649 | 9946121 [Apr. 24. 5. 

1672 69739 65136000 Mar. 1. 9. 

1677 | 28059 | 26206325 [May 6. o. 

1680 617% 5706742, 6 [Dec. 18. o. 

1682 58250 | 54405263 ep. 14. 7. 44] 

1683 J 56020 | 52322470 [July 13. 3. 5 
1684 | 96015] 89677600 June 8. 10. 2 

1686 | 32500 | 30354850 Pep. 16. 14. 3 
| 1698 69129 | 64566160 65 18. 16, 52 
1699 | 74400 | 69488830 jj an. 13. 8. 32þ 
1 1702 64590 | 60326777 Mar. 13. 14. 22 

1706 | 42581 | 39770083 Jan. 30. 4. 32 
1707 | 85974 Þ 802993540 [Dec. 11. 23. 39 

| 21718 hro2bs5s | 95879345 Pan. 30. 4. 32 

1 2723 ] 99865 93273064 Bep. 27. 16. 20 

J. 1729 [420141 | 398012740 une 25. 11. 
1737 | 22283 } 20811582 Jan. 30. 8. 

1729 | 67358 } 62911y29 June 17. 10. 

; 1742 70586 , 71514483 Feb. 8. 4. 

' 1743, | 83501 | 57989290 [Jan. 10. 20. 

| 1744 | 222494 20781172 [Mar. 1. 8. 
| 1747 [219851 | 205339760 [Mar. 3. 7. 

1748 | 84067 | 58317973 Apr. 28. 19. 
1762 101240 | 94557800 May 28. 15. 

1770 | 62557H 58615240 [Aug. 8. 19. 

1771 905706 | 84607009 [Apr. 18. 22. 
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4187. We have now finiſhed our Suxvey of the 
SOLAR SYSTEM ; but before we deſiſt, it may be worth 
while to ſhew at what an immenſe Diſtance the SYSTEMS 
of Planetary WoRLDs are placed from each other. In 
order hereto, it muſt be conſideted, that no Star of the 
Fin Magnitude (not Sirius itſelf) is near enough to 
have a Parallax of one Second, as we ate fully aſſured by 


the moſt accurate Experiments of the late Dr. Bxaprer. 


'Then let it be ſuppoſed that a Star were brought ſo near 
as to have a Parallax of 1”. In this Caſe, the Diameter 
of the Earth's Orbit being at a Mean, 186799180 
Miles, we ſay, as the Fangent of 1” - - 4.685575 


To Radius - - " 10. 


— 


So is the Diameter of the Orbit 186799180 3, 271375 


To the Diſtance of the Star 385 30000 1 3,585800 


— 


That is, a Star near enough to have a Parallax of 1 
would be at leaſt 38 5 30 Thouſand Millions of Miles diflant 
from our Sun; which is 4125 30, or 4124 Thouſand Times 
the Diflance of the Sun from us. Such à Star would alſo 
be 29840 Times farther from the Sun than the Comet of 
1680 at its Aphelion Diflance (ſee 4182.) 
4188. By the above- mentioned Obſervations of Dr 
BRADLEY, it was found that Light took up 8“. 17” of 
Time in paſſing over the Semidiameter of the Earth's 


Orbit; therefore we may ſay, as 93299590 : 8,217 22 
38 5 20000000000 : 6,445 Vears; that is, Light would be 
6% Years nearly in coming from the Star to us, though 
its Velocity be more than 11 Million of Miles per 
Minute; for 8,217)93399590(.=11 367020. 

4189. From this Demonſtration of the immenſe Di- 
ſtance of the neareſt fixed Star, we have the two follow- 
ing Conſeftaries, viz. (1.) That a Body viſible at the 
Diſtance of a Star, muſt be of a prodigious Magnitude ; 
and (2.) That however large it were, it could not be 

per- 
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perceived but by its own innate light. But theſe two 


Predicaments are all that enter the Definition of a Sud; 
therefore every fixed Star is a Sun; ſimilar to our own, no 
doubt; and deftined for the ſame Purpoſe, viz. To be 
the Primum Mobile of a SysTEM of Planetary WoR1 Ds. 
And where is the abſurdity to ſuppoſe the Univerſal Space 
repleat with an Infinity of Mundane Syflems ? ] queſtion if 
the infinite Power and Wiſdom of the Deity be more 
conſpicuous and amazing in the Conſiruction of a Solar 
Sy/lem than in the Formation and Organization of an Ani- 
malcule, a Million of times leſs than a Mite | Yet theſe 
abound, by Myriads, in every Puddle of Water, 


* 1 — 


** 


— — 


N D I X. 


The Deſcription of two New Picks of 
MEcHranisM for producing the proper 
Motions of the Sud and Venus, in the 
Partial TRANSIT for London, on the 
large CELESTIAL LANDSCAPE; and the 
Univerſal TRANSIT, as ſhewn by the 
Grand TELLURIAN. 


4190. HE Trans1iTof a PLANET over the SuN's 

| Disk being the moſt curious Phænomenon 
which mortal eyes can behold, eſpecially that of Venus, 
on account both of its Rarity and extreme Uſefulneſs, I 
have endeavoured by a various Apparatus of Inſtruments, - 
to render its Nature and wonderful Phaſes as intelligible 
to every Perſon's Underſtanding as I poſſibly could. 


Amongſt theſe is a piece of MECHANIsM as new as the 
Phæno- 
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Phænomenon it exhibits to the SpeQator's view, viz. 
An Artificial TRANSIT of VENUs, in which the Motion 
of the Sun, and of the Planet on its Diſk, is repreſented 
juſt as it appeared to us at LoxDoN, from the Ingreſs to 
Sun-ſet, in a Large CELESTIAL LANDSCAPE, 7 Feet 
long, and 5 Feet high. 

4191. This LAxDSsc AE takes in that Part of the Hea- 
vens which the Sun paſſed through from VII. o' Clock to 
his Setting on the Evening of June 3, 1769, as it was 
beheld from Mr. Johnſon's Great Room at IsLING To, 
in which the Appearance of the Sun, and the Tranſit of 
the Planet on his Diſk was exhibited in a Manner very 
different from what was practiſed in every other Place. 
The lower Parts are a View of the Grounds between 
Jfiington and the Viſible Horizon, terminated by the Hills 
towards Hampſtead on one Part, and I/hitfield's Taber- 
nacle on the other, as repreſented, in Small, in the Copper 
Plate. 

4192. The Diagonal dotted Line is the Sun's Path or 
Ecliptic divided into Minutes by the Dotts, begining at 
VII. and ending at 5” after VIII, when the Sun went 
down on that memorable Day. The Sun is repreſented 
in 5 Poſitions; in the Firſt it is ſuppoſed to appear from 
under a Cloud at VII o'clock. In the Second the Planet 
juſt touches the upper or vertical Point of the Sun's Diſk 
at about 83 Minutes after VII. In the Thirg, the Planet 
is whollyenter'd, and touches the Diſk internally, at about 
27: after VII. In the Fourth the Planet is ſhewn ſoon 
after the internal Contact; and in the Fiſth and laſt Po- 
ſition the Sun is ſhewn ſetting, with the Planet juſt as far 
on the Diſk as it was then ſeen, by the SpeCtators, in the 
Horizon. 

4193. The Mor io of the Sun is produced by Me- 
chaniſm like that of a Clock, conſiſting of a ſtrong 
Spring and Fuſee, with a proper Train of Wheel-Work 

regulated 
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regulated by a Fly; by which Means a ſilk Cord is drawn 
in the Direction of the Diagonal or Ecliptic Line behind 
the Frame; to which Line a piece of Wood is fixed, and 
is made to move with its central Part in a Groove or Slit 
eut through the Diagonal of the Landſcape from Corner 
to Corner. | * 

4194. The Morrod of VENUS upon the Solar Diſk 
is effected by a Piece of Mechaniſm whoſe Rationale and 
Conſtruction is to be underſtood as follows. The Ap- 
parent Motion of the Sun's Center at the Time of his 
Setting on June the zd, was at the Rate of 690". 40” per 
Hour; ſor let B (Fig. 6.) be the Center of the Sun when 
his limb firſt touches the Horizon at A; and C, his 
Center in the Horizon. Then by a Theorem (in the 
Mariner's Mirror, Page 50.) You find the Time ſpent 
in the Sun's Setting, viz. 4. 16”; therefore half that 
Time is ſpent in paſſing from B to C, viz. 2. 8”, But 
the Length of BC is known from the Given Semidia-. 
meter of the Sun AB=15". 45” and the angle ACB= 
39. 297. tf _y = BC=24'. 46” ; therefore ſay, As 2. 8”; 
24. 40”. 696,6. The Motion of je png was 
juſt 4 yer 3 ; therefore ſay, as 6 696", 6: 


174, 15. 


4195. Hence it follows that ſince the Motion of Ve- 
nus is to that of the Sun as 1 to 174, then a Train of 
peel. work will be eaſily found to produce that Difference 
of Motion (3180, &c.) and conſequently to carry the Pla- 
net over the Solar Diſk in the Manner required; and that 
is ſuch as is drawn in the Figure, viz. A Wheel of 58 and 
Pinion of 10; which drives another of 48 and Pinion of 
8; and this moves a third Wheel of 30, whoſe Pinion of 
6 plays in the Teeth of a long fine ſlip of Braſs GF placed 
in the direction of the Planets Path over the Diſk. Thus 


. 8 1 the Train required. 
38 "48 3 
{ 4196. 
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4196. This firſt Wheel marked 58 in the Figure has 
not Teeth, but a Groove cut its Periphery, and is with 
its Pinion fixed to a braſs Pipe or Socket which is mo- 
veable on a Pin or Axis, fixed in the Piece of Wood be- 
fore mentioned (4493) by a String going round it, and. 
properly ſtrained and fixed to the back part of the Frame 

4197. This Socket with its Pinion of 10 comes 
through the Landſcape, and moves in a long Slit cut 
through the Whole in the Direction of the Sun's Path, 
or dotted Line in the Landſcape ; the other Part of the 
Mechaniſm is placed upon a Plate on the fge fide of the 
ſaid Landſcape, and over the Whole is fixed a circular 
filver'd Plate of 3 Inches Diameter to repreſent the Sun. 
The flip GF under the Solar Plate carries a fine black 


Wire FH to an Inch diſtance beyond it, and is there bent 
back to carry the ſmall black circular Piece F, or Planet, 
over the Face of the Sun GFD. And thus the Artificial 
Tranſit in all Reſpects correſponds to the Natural One, 
and gives great Satisfaction when exhibited in the Courſe 
of my Lectures. 

4198. The above mechanical Conſtruction of the 
Tranſit is only partial, for the PHAsEs at LonDoN ; but 
there is another leſs complicated Piece of Mechaniſm 
which exhibits an artificial view of the Tranſit univer- 
ſally, viz. during it's whole Appearance, in every Phaſe, 
and to every Part of the World, where it was, in any 
degree viſible, and the Time of day from Sun riſing to 
Sun-ſet. This is done by means of the Grand Tellurian 
by Clock-Work, as follows. 

4199. The Dial Plate of the Tellurian is divided 
into 12 Hours, and every Hour into 60 Minutes by an 
Horologic Vernier; the Circumference of this Plate is 
divided into 12 times 16, or 192 Teeth ; to theſe a ſmall 
Wheel is adapted with 36 Teeth, for an Exhibition of 
Solar Eclipſes, In this Wheel of 36 another plays with 
- E 39 
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30 teeth, upon which is fixed a circular Piece of Box 
with a Groove in it's Circumference to wind on a Silken 
String, when the Globe is in Motion. 

4200. At the other End of the Table is placed on a 
proper Stand, a ſquare Frame, with a circular filvered 
Plate, 12 Inches diameter, (whoſe Center is juſt as high 
as that of the Tellurian) to repreſent the Diſk of the 
Sun, as it was actually ſhewn in the darken'd Room on 
a Screen in a ſimilar Poſition, at the Time cf the Tranſit. 

4201. On this filver'd Solar Diſk are drawn three 
Lines, one for the Ecliptic through the Center, horizon- 
tally; another for the Path of Venus as view'd from the 
Earth's Center; and a third from the Center, per- 
pendicular to the ſaid Tranſit Line, By the Sides of the 
Frame are diſpoſed certain Pullies conducting the afore- 
ſaid filk String in ſuch Manner that it always coincides 
with the Tranſit Line. Laſtly, upon a proper Part of this 
String is a round black Patch fixed, about , of an Inch 
wide, to reprehend the ſable Planet on the Solar Surface. 

4202. The Duration of the Central Tranſit being 


es” 
6. 20. x (4068) and the length of the Chord, or Path 
of Venus, on the filver'd Plate, juſt 9,3 Inches ; if we 


H. N. 
ſay as 16: 1: : 300. 1, 87 the Time in which the Wheel 
of 30 makes one Revolution ; therefore ſay, 6,33 $943 :;5 
' 87 2,75 Inches deſcribed in the Path in the time of 


1. | 
1, 87. Then, laſtly, ſay As, 3, 14159: 1:: 2,75: 
0,875=the Diameter of the Pulley above mentioned, 
to give the ſame Motion to the Yenereal Patch on the 
filvered Plate as the Planet itſelf had upon the Diſk of the 
dun. 

4203. Such are the Principles of this Machinery; and 


now having rectified the TELLURIAN for the 3d Day 
of 
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of June at Noon, and the Planetary Patch duly. adjuſted 
on the black Ground of the Frame, but not yet con- 
nected with the Pulley; the Machine is put into Motion, 
which exhibits a Natural View of all the Parts of the 
Earth in Motion from Noon till VII in the Evening, 
when the Motion is ftop'd, to connect the Spring with, 
the Pulley; and then it is put into Motion again; And 
juſt as the Index points to 9 Miuutes after VII, the 
Patch is ſeen to touch the Limb of the Sun externally 5 
in about 18 more, it appears whoily upon the filver'd 
Diſk ; from whence. it proceds to the weſtern Limb of the 
Sun, where it goes off, and diſappears, at about 29 mi- 
nutes after 1 in the Morning. 

4204. During the time of the Tranſit, the Surface of 
the Tellurian in the luminous Hemiſphere, preſents to your 
View, all the Inhabitantst of the Earth, to whom every 
reſpective Phaſe of the Tranſit is viſible, and at what Mo- 
ment of Time; for all who enter it, fee the Phænome- 
na at Sun- riſing; all who are going out of it into the 
dark Hemiſphere, view them at Sun-ſet; and to all that 
are upon the Solar Meridian, they appear at Mid. day. 
Alſo all thoſe to whom the Whole will be viſible ; others 
who can ſee nothing at all of it; and, laſtly ; thoſe whe 
fee but Part of the Trankit, more or leſs, 


SCHOLIUM 


Such are the Methods of exhibiting to Poſterity the 
moſt extraordinary, ſublime, and uſeful Phanomenon of 
Nature, which they might very naturally have envied us 
the Enjoyment of, were. it not that by theſe Species of 
Mechaniſm they have it in their power to reiterate, as it 
were, the Tranſit of this Planet whenever they pleaſe, 
in all the Circumſtances it could ever be attended with, 
excepting not even the AFual Obſervation of it; for this, 

in 
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in the way I took to exhibit the Phænomenon, was in 
all reſpects ſimilar to that by the Tellurian, viz. The 
Room was darken'd and a Hole in the Window-Shutter 
gave acylindric Beam of the Sun's Rays into the Tube 
of a Reflecting Teleſcope, whoſe Metals form'd the Image 
of the Sun and Planet upon a Screen placed at a proper 
Diſtance from it, in ſo large, diſtinct and perſpicuous a 
Manner, that more than 50 People could eaſily fee it at 
once, and obſerve each particular Phaſe as it aroſe. For 
the Image of the Sun was about 15 Inches Diameter, 
and Venus, of Courſe, near half an Inch, in Form of a 
_ black Patch, perfectly round; and free from any of 

thoſe monſtrous Phaſes occaſioned by Parallax and Re- 
fractien thro' Glaſſes in Teleſcopes, where the Image of 
the Sun could be little more than 3 or 2 of an Inch, and 
that of Venus not more than -/, of an Inch, which Ima- 
ges muſt be view'd thro' deep colorifie Lenſes, and then 
no wonder if Viſions and Phantoms aroſe of indented and 
lacerated Limbs of the Sun; piriform, Bulbons, and bot- 
tle-belly'd Planets, ſurrounded with Circles of Light, 
and luminous Zones, which muſt be conſtrued into an 
Atmoſphere about Venus, 500 times higher than that about 
our Earth. But theſe unnatural Appearances could 
have no Place in my way of exhibiting the Tranſit 
the Planet touched the Sun upon the Screen juſt as the 
Patch touches the Silver'd Plate at the external centact; 
and the moment after the internal, the Planet became a 
round black ſpit, perfectly well defined; For the Truth 
of thisI can appeal to Hundreds now living, who ſaw 
theſe Phaſes at the Egreſs of the Planet in the firſt Fran- 
fitin 1761, and at the Ingreſi in the laſt of 1769; When 
the moment of the external Contact was, by a mean of 


| ſeveral Stop-Watches, 7. 8. 52”. 


